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Abstract of JP2002045703 

PROBLEM TO BE SOLVED: To efficiently and highly selectively produce 1-hexene from ethylene. 
SOLUTION: This ethylene trimerization catalyst comprises a chromium complex coordinated with a 
neutral multidentate ligand having a tripod type structure, represented by formula (1) ACrBn (wherein n 
is an integer of 1 to 3; A is a neutral multidentate ligand having a tripod type structure; Cr is a 
chromium atom; and B is one or more kinds selected from a group consisting of a hydrogen atom, a 
halogen atom, and a linear or branched alkyl), an alkyl metal compound, and an olefin compound. 
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[0005] 6-23992 o^mi^umm 
m IZ . # 'J x^ v yfoatt*^-* < , ; « A-«i*«Sr o 

if A» 0 *\ aG»TatH±«aft^ 5" Bfe*-t 4 
*C(±+^«rtWT(±4^r>fc. 4£. ^¥8-5 9 7 

ft 9, (Siffftwiiffcfcv^tiiaBi^fti. 

[0006]-*, «B»¥6 - 2 9 8 6 7 3^BtlE 

S J *-9-> ^(tWf v U«rv > fc v * -3 fflfltfft -o 
3t. *3t, WSPP 10-771 2^$fcKfft<o£& 

¥ 1 0 - 2 3 1 3 1 7#^KidifoJD;firi£»i, i 
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[0007] *%m±±.iwmmizm?>.x%ztit:i><o 

TftO, ^IWIiLLDPBflflTOat/V-fc LT 
1 -^-t>^xfL-y*^»j; < , ifo-mt 
iRWtelBfiU LfrfcJRWvtfB&Srx-H^cOH* 

SSWSJltT'ftS. 
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7^Wfr^^&&x^U>-OH:iftflMte. ssg-c 
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[0009] W%*«MB(i, ZPSIf itSrlTfS 

«l £ JS V tfrx* u y co^iitH m C BB-t £> . 
[00 10] 

[ooii] 3wrai£4j^rtt. x*uy«>aMta*BE 
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fibU 3 ) 
[0015] 




100 16] a, b, c\t*tLfftft&LXO 

-ewmnxho . u[±0 4«ii<^gisrefts. 

L*li«l«l»[4LT. J9JWHl4fll, 
15»L 16fie*fct417i!SeBS**t«fflS3lfS*i 
•f, 4fc. G2{iM^4fc(i'J>. R 2 *i^4fc(±^^ 

[0017] ±!eHfe$ {2)m(3) C8^T. D 

a. hyv>*, ^yyL-ya^w^ifi-s, *fc. 

[0018] -Hfc* ( 2 ) aiA' ( 3 ) tiJV^T. L'A 
«rvv6«, flflUJi", ^F^fv», xV^rv-S. To^y 
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2, b-vx^vy^s^i/mmcnTy-frtti/m 
m. *^h-#s, x^^m. y 

1-M-*&&?>T****h*£&. 7x~;HM"*, h 

^x^rsy^. fx (Fy^uyy/w 75 
^y'7;i^f>k75 7SSL y'7xx/u7S7^s<59y" 

X7< J^m^JT^Vi^Xy A m, i/7x=.tU* 

7 •< 7^7xX>l,*7,7 7£^<507^^7 

y -Jk*7, 7 4 «1* . 

[ 0 0 l 9 ] afc. 7 y;«, ^yy'7 yn*, fx- 
<yy>xx;l,g, IWJMS. h'J77'y;U 

yy-f s^vy**, -fv^yy**. *yy/«, >f 
y*yyj>», ^^yy^a, -f7y-^g^jsaB 

« 14ft, 15ft, 16ft4fctfl7ft7C*fc*fr*-* 

mmtixte. mta. *+tvm, ^vm. rot 

[0020] HRsS ( 2 ) tefctt* R" t±ttt:IHe$ii 
Sfc^-CtiSrW, M£tt\ x?- 
yotf/1/*, yf-^S. ALyy/i^, tFn^y 
j<^Ks y77xf-;l^, T'J/V-S. hVy/Wvy 
uVtl^g<08m$t. 1 ~ 1 0 (7)7/W*/H$t fci* 7 x 
x/i/g, p-^f^?!-^!, p-;oo7i-M 

1 - 1 0 <dt y -jvmmtfhtii, . 

[0021] JblBHR* ( 2 ) &IM 3 > "C*S*l4= 

cDvuK^-tiK mix. mmmim. 1 5ft, 1 eft 
afctii 7ft?aR£*«Tsafli3£sj*-?0j«Bifi^-fc 
LT»i. hyx (-XF^i^f-jvM^y, 1, 1, 1 
-byx o h^y^u) x?>\ 1, 1, 1-1-y 
x Uf-SrSot?-^) yo;ty, 1, 1, l-h-yx 
U F^yjt-jyio y^y. 1,1. i-N'J7.(xh 
x?y s 1,1, l-hyx (yntf^y 
y^)x?y. i-Fyx <yF*y*f- 
;U)x?y, l-b'jT. (7x7*y*?-;U) 

^>m<nmm^jmm-m, 1, 1, i-Fyx 
{^iH-it^fV) ^?>, 1, 1. i-fyx(y 
x^y, l.i, i-hy7,(7x- 
ykM-^f-^) x*y^#>f tf^HSIIflffiB. 1 , 
1, 1-F'JT. (y'^/l/T x?y, l. 

1, 1-MM (y7j-^7;^f;H x^-y^w 

frsszMMim 1 , 1 . l-hwis;?^ 
to7^w)i^y i. l, l-b'J* (y* 
f-/l^7 7-f7/^;P) x;?y. l, l, l~MJx 



( *jj&ArfiX 7 a J * ) x ? y ifwfr 'J yH^lS 
[0022] J3M@*14ft. 15ft, 1 6ft4 

fci±i TftTc*^*^ iasSiaifrSf^sEfi^t 

LTti. MJ7y;l^c?y, b'Jx ( 5 2 - 
7y;W*?y. hyx (5-x-f;w-2-7y;u) j« 
?y„ K'jx (5-7>;P-2-7y^) ^y, l, 
l, l-h'^y^x^y,. fy7y^75y, b'j7 
y;u*x7-fy. hy7y^*7.7^y^y^^ 

BgBBiffiftm F'JX <fxx;P) y^y^c^H 

^HftEtimffl, b y 7s < t- =y y y ) * ? y , mj 
a(3, B-yv^-i-t^yy^) ^^y, by 
x (3, 5-y^vyof^-i -e^yy^) 

y, h'JTsO, S-y^x^-l-K^/'J/H^ 

?y, i. l, i-syx(3, 5-y^^w-i-tr 
^yy^)x^y. l, i, l-hyxo, 5-s>* 
^-l-tf^yy^) rn^y, i, i, l-b'jT. 
(3, 5-y'^f-^-i-t^yy^) y^y. b-yx 
(2-ey v» y^y. hyx (6-^^-2-^ 
y^j^^y, byx (2-tryy;>) 7£y, ho 
x (2-fyy^) *x7i y, hyx(2-tyy 
#x7-fm^K, h'jA (2-eyy^) tt< 
o^^^y, hyx (i—f s*vu*) x?>m> 

[0023] *%mzi5^X, ±ia-HKS ( 1 ) fflBf 

xf-A-3^ yotVt/». y^-yUS. j/^ 
n A.df . <y y'^st fcf± 7 x x^s^^if f, 

[0024] JJEHRS < 1 ) Testis 7 dA* 

Nyx (^bdfyxf-y>) ^^y^nAhy^o 

9-f H (I I I) . b'JT. h^y^f-^) ^<^y7 
da ("<.yyvk> y'^n^-f H { I I I ) . 1 , 1 , 1 

K ( I I I ) . 1 , 1 , 1-h'jT. (xh^f^f-;!/) 
x^y^oAj-y^D^ F ( i i i ) , l , l, l- 
hVx (7>^y^f-^) x^y^nAh'J?n7-f F 
(ill), 1, 1, l-h'j7 (7x7^y^f-^) 
x^ymf^n^-f F ( I I 1 ) , b';7y;M 
^y7nA h y 7n^>f F (III). 1. 1. 1-F 
VX x^y7nAhy7o?-Y F 

din, i, i. l-f-yx w+frT%j*+ 

/V) x?y?DAhy^n 7 >f F ( I I I ) . h*Jx 
(VvYVjV) tfyfu&hVfayJV ( I I 
i). t-yx(3, s-y>f->v-i-i:?yy>v> ^ 

^oAMJ?n5>f F ( I I I) „ F>JX (3, 5 
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-y^f-A'-i-tr^yy/io ^^y^nA (hK<j 

K) x^n^-f K ( I I I ) , HJX ( 3, 

=jA H ( I I I ) , h'JX (3, 5-v\*f-A— 1-t 
5Vy/H >?y?oA (xf-yL-) ^D7^f H ( I I 
I). HJX(3, S-S^f-A-l-t^/lM') * 
WPxik, Y VKyi/jV (III), 1, 1, 1-HJ 
X (3, 5-^f-*-l-e9yj^)X^^DA 
(III), h'JX (3, 5~>M 7T 
nt/t—i-K^V'.W ^^^nAh'j?P7>f H 
( I I I ) , hyx (3, 5-s/*7xryW-l-ir9y 
>M0 ^t^y?pAb^D7-f H ( I I I ) , h'Jx 
(2-tr'Jy/V) X^^oAbU^o?^ Mil 
I). HJX (6-^W-2-f'Jy;K **y?o 
AH)?P7-{b' (III), HJX (2-tf'J^l/) 
75y7oAhiJ?D7^f K ( I I I ) , HJX ( 1 - 
-YS^V'JJH tfy-m&YVVuyA K ( I I 
I), 1, 1, l-b'J^(^fMX7^^f 
;l/) x^y?Dib'J?D5>f H ( I I I ) , 1 , 1 , 
1-HJX (y'7i-M^7-(^t^)I?^a 
AHJ?n9-fF (III), 1. 1. l-T-'JX (>? 

(III) ^tfW^ixS. 

[0025] ^^o^jM^ttWH^, 

( 1 ) t^MHIHifimi>l>tteMifi7 

<fflU^ iOSfSKIihUX (3, 5-i^f-7l/ 
- l-tr^yyno ^yjwan&ih.*. ifc, BtL 

AMftiibTfi. HJX (3, 5-$?M+A,-l-V9 
VJ^) ^#>?nAMj?D5'f Mill) tftWH 

[0026] , ±IS^HHS^)t^ W-f 

m% ati&h a-cttto w , mm. mmm t ? 

oA^-^ilt^^^^^^ [0Uil, I n o r 
g.Chem. , 25, 1080 (1986)?] 

Hitf, #ffc?n A (III), ffiffc? oA (II), 
JMt?nA (III). Sft^nA (II). 3Wt? 
pA (III). (II). 7"/ft?nJi 

(III). 7Wfc?nA (II). HJX (fh7h 
Kp75>) ?nAh'J?D7'f Mill). HJX 
( 1 , 4-^'^-fy) ^pAhU?n5-f Mil 
I ) , HJx (i/x^;wx-x/>) ^nih'j^n^ 
K ( I I I ) . HJX (ty^V) ?oAh>;^n^ 

k (i i i ) . hjx {T-th-hV)],) 7PA^'J^ , 
o^h- ( 1 1 Dmmfhhh. 



[0027] Wiaeo^ffiffiffl^i: ^aAft^ft&KJES 

BtlRSS as t «-Cfi$^ *\ L < ffl 

t^fts. «itf, ^7°?y, * 

??y, r#y, y^n^vf-tJ-y, f^'Jyf 
s*I8fiaJHfokSSL ^y-tfy. hjny. *yyy. 

x-f>ux-r;k fh7tFn77yf«x~f;H. 
•SIMf-Uy. ?dd**a. H^t$8P£?vw^y 

[0028] ifc, ttftJMK&tt. -80°O^f£ffl 

< f± 2 0 - 2 0 0 'CT'& £ . EJBJ8S»0»J«Ja±<oaft 
T'ISffMKJEE£*T ? *£fctt, MEEFCfr 9 i t 

s. BummmmiRstvr. a*i»~4 8B*ra. 

#*L<Mt5fl~2 4lSIBlT**S. SJS^Of^ 
[ 0 0 2 9 ] S UzSmitmt IX , J:iB<tt6iSfc: J; 

LTfc J: 

[0030] ^ffiSffl : f*JiIttUfc?oA«ftt4. ji^ 

m^mx, mmim^xm 
^v^mLx^uy^mmmmm, 

ftffy—oX-hhVn&mbtfii&LlStlh* £tJk l t 

[0031] *»^tt5*^li. HJiS^Ji^^«»4J 

SSWfac i a 1 («U^oA»ffiM^; 
t*«ff* ^l»*tf a c i a 1 m&Ltl? 

facial CffifflLfcOfttti, «£fi^J; 0 3 

— ox-h& uvzmw mmm-mitmm-. 
i4 3M (mm) ] . $mm?izi;t)3^cr) 

[0032] WltHiUTMJftl.TMMM 
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ft* (4) 

RpMX, (4) 

p!±0<p^3T&9. q(i0Sq<3t*^ 
T. L*»fcp + qttl-3-C*i. Mti'J^A, 

Ii0SB»l~l 0«OTJWf**fr6a:** i OjMfcfftft 

iaw±£*u xa^sji^, r^^ns. ry 

[00 3 3] ±IHHfcC (4) fciJWC. «3H»1-1 
0«r^;uati!|#fcllHfe«*i* tWI^v* Mjc. 
If. x-M-S, 7Dt;H, 7^;«. 1/9 

n^v* y^Si/s&:t?f^^#W£>ixft . 7^3 

if. .Xb^KS, xl^yKa. rb*i/H*4fc« 
7xy#yFSf»%W. T'J-^fc LTf±# 

Wf$>ti&. ^ayya^t Lzamzmfeztiz, Lev 
m&w* mm. 7»*, jk*. jutsafctta** 

#W«xft. 

[ 0 0 3 4 ] < 4 ) fcfeWt . M*»A 

a*. mmzA 1 iRsX,*****!: lt^s 

[0035] ±IBHK?t ( 4 ) TSSflSTTWf^A* 

ft^tuxii. Miff, x**y* 
^a. rnt/wy^A. n-yf-^y-f-^A. s-y 

•f-JL-y^A, t-7'f-/l.y-f-^A. y'lf*7ni' 
^A. Xf-^^f-;|/-7^^>">i». If-i^Dn?^ 

xf-^sia . h y ^ y . h y x 

w^y, hy^tf-^r^ax^A, hyxf-;vr^ 
s-^a. mm yr-f^r^sx^A, hy-n—N 
^ata-s^a, hy-n-^?f-;i/r^sx^ 

A. h'Jj'i'oMyWS-W, Vt&tV^lV 
T^Sxi^A, yxf;WS-WtH'yK, iMV 
y^I/T^ax^AtK'J H, i^xf-^r^Sx^Ax 
^xf-;i,r^Sx^A7xy^^H. y^y? 
dM-/^7i^W?-'7A, xf-ATA'Sx^A 
x^^n'JH, x'xf-ATA 5 x<7 A?n y K , v 

A^nUF. y^n^yATA-S-^A^ny P. 
^f-A-TA-Sx-^A-t^^ny H. xf-A-7A-$x<7 
A-feM?n'JK, 7>A-7A-Sx>7A-t;v*?n'J 

8S3&tfiStttf»fi>6, TA*A-7A-5x?Afl:£tt 



Sx^Ajiftfih (M yy'^ATA^-^A^fflV^tt 

ft. i^A«r^^-^^fc^U(im3MfflL#&« 

A*A-$\ _j»eUiSS^UTffl^*iJ:i,Hrffitft 

*. r^;PA«fc^«coffifflatt. ^nAimitA- 

fctfLTO. 1-1 OOOOSftt&O, SfiL<ii3 
-30003*. < tO»St<{x5-2000i*t"& 
ft. 

[0 03 6] *W^^TfflU^Wl/7^ y-ft^ 

^i-4^t***t«ja**i.*V7 < yfflL&'J?%< t 
t> 1 wjLttthwmwmwb Lxmhh. 

ft. **«fc(±, y'7x-;l-7-fefUy. 7*-A-7-t 

fwy, 7ob>y. 7-fy-iM7*fy-2^y 
7r>. T^yxy. ^yfv- 1 fttf*«JMWfc. 

l, ia 

t>'^J», l. 3 -^i^'xyfttf-etoitttft, 
1. 3. 5-^^hyxy. ^7-ry- 1 Rtf^H 
ttflc, 1, 3-^r*xxy&tf*^fl1xft. 1,3. 

5-^r^NyxyRijf^«attft, tiT-y-imf 

ftomto. 1. 3-*?i^xyfttf<e0)Jltt*. 
1,3. 5-*?*MJxyM^<7)littfls. 1,3. 
5. 5 xy&tf&m!) 1 9 CUi^Mt^) 

ft (.OTii^t v 3£K*3&n|JteMvtffl^k;ftft:frU7 
•f yfc£®<0®\b IT. y?n/fX ^o/^yi 
y. y^o^yf-y, y^o^y^yxy, y^eHva;- 
■fey. l, 3-y^n^fyxy, 'fyfv, l, 4 
-y^oMfyxy. 1, S-y^n^^yxy, 
1, 3, 5, 7-y?n^;ff ^xy^ 1, 5, 9 
-y?of<T# MJxy. l, 3 -yyn^^y'x 
y, y?u^y9\-v^ym<7m%$vy < y&ft^ta 
y ; y^p^y^^xy^/;w^^y^<7)lfmitJ§&^ 
•fftjj-U7^y, 7-tt7fi^y, ^<yuy. < 
yy'^yyy. W7;W5y-fey, ?wuy. < 
yy'truy. truy, t7^i/y, ryb7-fey. 
^^u-y, 3n^-y. ^yxry b7-ty, yy-u 
y . 7 xi-y M^ylP«9f«j6jB-ft-&«**»± Lv^jt 

mz. z\iih*vy <y\t^*mmmt>-f, m 

(C#LT0. l-lOOOOfEi-Cft 1 ), »aL<(ll 
-5000^S. c t l 7$fiL<{43-200 0^MfflV^ 

coo37] *mfr^Mmm&k*i?hwm$>WL 
7 4 y^mt^tj:^^y<nE.mmm^ mm 
mz. mwvmzithz.ktzMmT'Zh. m 
[00 38] zemt&m+tiRMv&mtomm 
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amzmmm^K m.mmi \hti*)o. oo 

1^4 ?n^/W-l OOSU^k #f4L<ii0. 01 

immtfwtoiitmmi 

tf. 7"?y. ^Jf-ty, A^y, 

y, 4viW9v, y-fy. r#y, y^o^y^y. 

y. r*'Jy^)liJBi«KflyK*ffl, <y^'y, wi^x 
y, *yyy, x*/Ky-tfy, wy, M/^f-;^ 
y-fc'y. ?nuKy-fe*y, y^on^-fe'y^ftl 

&. ttiRm&m. m*>. i--^*-tym&tix 

[ 0 0 3 9 ] ffTfe^uAigfti: T)l>*e>l>&fflt 

■ZMb^w < yfc-&m&MZitm<7)i&&tz- 1 o 

0-2 5 01C, tf*L<l±0— 2 0 &JW$ 
IHIi»teiW]R3*i1\ 1*~24WS. mt<\i2ft 

[0040} UyOZ*{tRi6(4, fiflES) 

b%&M£bx*uymm-£htti,z£t)'tTozt 
m&fcmmTh^^ym&r^ tn&im 

nA«*t7;l^F^Wk^»fc^L'7 y-fL-^J^mi 
t»-5-CfflttS*ta. x^uyts^-tTZM^ffi 

[0041] *«Bflt:eft6xf-vyo=Mfl^B<0il 
«(±, -ioo~2 5cnc-e*.**«. #4t<tt0~2 
OO'C-C^S. Ri£E*(2. Jx^#x-;f^y#IIMT' 

htntmmmm^\ mw. mmx-o. 01- 

30 0 0kg/cm*T'-£>9. 4?4L<&0. 1-30 
0kg/cm>-C*6. KJS«ratiift8E^E*t 

J: -5 taBHWtfltlft LT fc J: L, fattHMMHTCE 

yea, &mz*m&#z. mtasm. t**>. 



[0042] *RJ6ti. EH**, ¥B#5S, i*6&$«W 
tffiX ft. x*vyco=»fcRjE»m K 

J»«^!)*iSPI£«SaD LXKmZW±$-£& Z t IfiVZ 

J:9RIGaSJ:»?4HK?ii*. 4*. sU4rt&;K'Jx^y 
yti. RJBfStliP-C^^^li^i -^Hryfc 
%i§umt&iRmimt Lxmmttizbifivz 
t. 

[0043] 

SHU*** 5 . ;^^^§UWi*^^»^^i>oo 

[004411 Rfflfe : I Rtt, MtKfHHK **f# 
ifcfcgtt (FTIR-8100) fcWrVt, jtVs-A' 

[ 0 0 4 5 ] #X7tr?}^7 < -fci &#tff : KJS 

■^xy^iS TC-i<o*9Ata»L3tft»lMMIj« 
XX9\ttW57 (GC-1 4 A) *M^T4WL 

ft. ftffis&mi, fflNf+UTtJBK -fyy'x^y 3 
y?aK2 8o c c, ^siiaa2 8 0 4 c(ciftgL, 

^b^57CRj®ffit 1 . Oju 1 aALstft, 
jllHom 2 5 0'ca*C|fcS-f fc t J: Otf-o 

[oo46]tt. i o ja±«4jja*n±, ±m~ 
z.7w?h7'7 7t mm%M itzGL^-i^yxm 

TC-l<o*9A*saiLfc6aW!ff8W! #x?n? 
h^57 (GC-1 4 A) ftffl^Tittftfc. #«f*fr 

tt, ass^i-yrsfflvv ^yy'x^y 3 yaS3 0 0 

"C, tt!ii«aK3 0 0-CtK£L, mmtLXn- 

4>fe3 0 0t;a'C^«-r6;i:fcJ:'7tT-5fc. 
[0 04 7]«#«tiK^*<i&4S?limi, ^nw?; 
S A 1 2 o 3 /KC l w*9A*S*L)tftiM!ifWaS 

»?n7f/57 (GC-9A) Sffl^T#«rL 
ft. #ff*mi, S***LI7£JHW ^/i^a 

yiaS2 0 0t:, tftaHSiiK2 0 0x;2M^*^fiSi 
2 0"c<cik5gL. mmmm^m^a. ^« 

[0048] ##f>aji 
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l*P§Sf6l 0 0m 1 CO^^Uy^mz. J- Amer. C 
hem. Soc. , 92, 5118(1970) t£K 
<7)%m'£& Lfc EN£ffi£ £ #t 6 I- 'J ■* ( 3 , 5 ~ 
^■f/t—l-e^V'J^) 126mg, h 'J 

^ (f-h5bh'075>) 9uJ*hV9u?4 H ( I I 
I ) 14 3mg. Tf7tHn77y2 0mliJ:llIi. 

mnm%TTi 2mnmin. mitz^t^ 

yfn&hVtnyJV (ill) (IR (jty 
h-;M :1 5 6 5cm-'), £IT, 

[004 9] Jittffll 

Mt&lfli^H*«;tfcl*l8f»l 5 0ml <T>-ff3X 
WmSiSSmK. . ##M 1 ■C^JKLfcffltt A £3.7 
mgtflg»Lfch;Ux>80m 1 £A*U 
fc. 

[0050] KIE^£8 O'CicMU HffiS££ 1 
4 00rpmltfMfc. xf-VyfficJfJO. 15 0m 
o 1/LOMM yr^T^S-^A/h/l^xyjfM 
6. 4mL£#ALT. xf Vyc0ZftlLKI££ll&L 

fcx*n/;{r;*S:Rfc&*. Uta. 1ffliaEEfi£*H$'frS 

ft. 

[005 1] E(S*»S»I*T'iM3IU <^T*EEl 



Rjei«atfiaj|5£LfcjRft+fc*±fi*4)iei&s 

[0052] SdWl-3 

iBKthfttfSltfifeaSrfllifcrtSSH 5 0ml <Mf?x 

[0053] 8 OXXflnS&U Wm&& 1 

400rpir.ClIfl If byffti •) 0 . 15 0m 
o 1 / LC0 h 1» -f V 7+A>Tfr 5 A/ V- ;px Vjgjffi 
6. 4mL£«ALT. xf-vy<oZ*fltfaE£Bii&L 
fc. SJE»«l*l<0«»f£E*Sr5Kg/cm>t^6J:-5 

0#KJ6£ffr>fc. 3 RJE«PK>t>fc:*$M*'C 
fc, 

[00 54 ] KJG»S£3ii* TfcaHU <*V»TKEL 

fc. sjea+taiK'jxf-vyjSEwiaft^iiSft^fi.* 

[0055] 
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